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Abstract 



To provide a silicon-wafer intrinsic-gettering method making it possible to obtain a desired intrinsic-gettering effect through a 
heat treatment of 1,000 DEG C. or lower and optionally change the thickness of a DZ layer. To obtain a silicon wafer with 
large intrinsic-gettering effectiveness, a silicon wafer containing oxygen precipitate nuclei is quickly heated from room 
temperature up to 800 DEG to 1 ,000 DEG C. and holding the state for 0.5 to 20 min is used. In addition to the above heat 
treatment step, it is preferable to further use the step of naturally cooling the silicon wafer up to room temperature and the 
step of heating the naturally-cooled silicon wafer from 500 DEG to 700 DEG C. up to 800 DEG to 1 ,100 DEG C. at a rate of 
2 DEG to 10 DEG C./min and holding the silicon wafer at the temperature for 2 to 48 hr. 



Data supplied from the esp@cenet database - 12 



http://12.espacenet.com/espac^ 



10/17/2003 



(19)B*S#HfJf (JP) (12) & |Hj 4$ |f & $g (A) (ll>ftiffflB&M#^ 

#H¥8-45945 

(43)&0flB ¥$8^(1996) 2 £168 

(51)Int.Cl. 6 Jtl*9Sa#^ F I tt^*S®Rlf 

H 0 1 L 21/322 Y 



ft*«0ft5 OL (i8I) 



(21) HUM* 


1$K¥6- 177940 


(71)fflHA 


000006264 








Hgv^<j7;M*iC£*t 


<22)HMB 


¥j£6¥(1994) 7 329B 




JWflFP ftfflKA-^HT 1 T e 5 # 1 4» 






(71) (USA 


000228925 
























&s 








«!5»*SlWtaiiriTB297»» 














(.72mm 


KS A. 








«IS«*««*a«riTB297#« 














(74)ftSA 


#s± mm mm 



(54) [89?0«ft;] S/U3>^x-A«H , >hU>^9^y9^U>^Matii 



(57) mm) 

ism iooo icjktcd j»«aTr»f a©^ > h u > 
n>^x-A-&^a*>e8 o o~i o o o^ca-eMMta | 

«SLT0. 5-2 Otfffl&fTf CCDXg § 
ftftL.fc->'J 3>!>i-A* 5 0 0~7 0 

2~i ot;/#®3fln?8 o o~i i o ot:*T»3»u «, 
*oa«T2~4 8«fiBi«»-rsieis^t»ct!Wff 7 



jiTTTTi 8 8 9 

(CO » IV 




(2) 

1 

mmffimmz-stsi/v 3>o*-/\$:&Mfr<b 8 o o~ 

1 O 0 O'CSTiiaiin^L/TO. 5~2 O^K«}f-r-5 
i-ASSffl*6 8 0 0~1 0 0 CClCtOlR^nfc^lC 

x-A&7 >^c*aa«MPtJ: o&a^&ftai;: 8 o 
o~ioo ovizmmtmzztizzvffoBlMimift 

[«*Si4] vU3>?x-A£fln5!*bT--f >MJ> 
>^7i-A^5 0 0-8 0 01CT0. 5~2 0B#ffl&8f 

brtfUH^x-ArtirKsgffffl^^Ai-siet. m 

teK^Wm^^^tf-> , Jn>^x-AS:^ilA^8 o o a? 
~1 OOOtS-ttBtfMlOlfcl/TO. 5~2o»m«»-r 

* is z-sts z t tr * •> u 3 x-a©-t > 

SftLfc-> | j3>')i-AS50 o~7 o ot:a*£2~ 
i o"C/ft<Dmm-?8 oo~iio o'ca-cinSRb-?-© 

[«9!©81HfcBffl!] 50 
[0 0 0 1] 

[g3t±©*lJffl#lF] *K91l& DRAM^OLS I 
SHcSg^vU 3>£x-A£$S;fci>?>t;:, ->U3>-i7 
i-^SttlLT-f >h»J >i/y>?>fy *U y9 (intr 
insic gettering) $[l3t-£#8il;:ll8tSt>©T*5. 

[0 0 0 2] 

;*#k*s> h*t'J©ft£ft;lCgt* 
V»TDRAM*CDi|si#*?«)JJI«ft««S*Sn. > 

nr^S. COTSiaiCf£:^.-5fcJ6roiO(D^ffii:UT. 40 

ttT«***«C*»UT**, -?"©&©:/n-feX&± 
MU x/WX*^5>>x-AgBS(Djfi«««lC*SS 

[0003] a*»c©y y j'ij^jsitt. mz.\m 

4{C^-ri5IC->'Jn>'>x-AS:l 1 5 0t;-C4Nfffl 

nm7--)mmvrc&. i o cc-ci e^raesiKsa 

at, MIC9 5 0"Ct?4^ffigSlftffla-r?)^i:lCif3 50 



&Bfl¥8 -4 5 9 4 5 

2 

mmm v x - ass^ e> » m m©^ k & s 

x-AttCi£ttbT}8aS£ii\ »2Rlt©ilM!yi-r3x 

®3ara©&&STs i o 2 ffl£«r£b$tt*. z 

ded zone. «TDZB£^5) #3JA£tt*«fc 5 tC7S 

m) ^©^©^D-fe^-c^-r?.. y/x-fxowfpt 

[0 0 0 4] 

[»BJ*s»ftL<fc5i:-rSK)S] bfrb. ±fS^©i- 

A^»Mm©ai^lC*?»K^^^a»Si*-T. £x- 
A^®(CDZS2:^-r-5i5tCbTV»-5>feSi». 100 

saaicjgBbT. >-U3>'>x-A{csf9^^bfc 

d©fiiS^tc#cTillS-e*Si' > h 'J >^y Vfv 
[0 0 0 5] #35BJi©IWtt> 1 0 0 01CKT©JRffla 

u 3 >^x-A©'f > h u u >^saas 

SfMW*::*:!;:**. *58SH©»]©@Mtt. DZS© 

* >j >y$&aasgffc-f* z t\z$>z>. 

[0 0 0 6] 

[»ii&«ft-r-5fcjf)©^a] 0 1 \zm-r& *> tc. 
: yy^fy^ x )>^9mti>i3m<D^-Qh-ox. mm 

flfffiS^«J->U3>^x-AS^mA^8 0 0-1 0 

o ox;£-c&m$amLxo. 5-2 o»iwff«r"r*xa 

[0 0 0 7] «T. *^BJ<£i¥KE-r^. ^3^7^ + 
-S (Czochralski nethod. KTCZfe£^5) tcj;9 

s£g b & -> u 3 >nss»^ 6 w»f $ nefBwig b t ism 

© -> «J 3 > V x - A IZ \ZM A b fcK JfimT©- 

aB^S4>TaSciB*SoTK3RWta«^^^bT^ 
K*»flii^^tf->U3>^x— A£b 
Tli. ±ffi->'J 3 >JSS»;!i^^»rSnWfiWKbfeii[ 
»© -> 'J 3 > V x - AT t> «t C © •> 'J 3 > ^7 x - 
A*5 0 0-8 0 0t:©Jt«MfifiTO. 5~2 0^f|H3 
^bfct>©*<, ^x-ArticJt«sMiasffiSlr^^«Tlli 



-326- 



(3) 

3 

»fttt. *»*MB©«*fftti**£&5' , J3>£x--A 

£8oo~ioo ox;\ztini*t£nrzjp\zm%-< AtizJi 
8 o o ~ i o o o*c»wiPi!fts-a-4*s-ct>iv>. 5>7 

x-A75i<tOSOlC<^t^^fiJ^*-5. ;SSM*L 
TiiJjTT 8 0 0*C*«-Ctt^x-Artt? i0 
^RB->>J3>IS?^^JBIC7S:0IC<<. £x-A 

iKrtt^x-ASffiic^^sfe^KvUn^To^x 
©DZjp*Mi5ft*fc». *fc»=:fc»»*K»**rffl 

[0 0 0 8] d©&&;&D*fc©&. ->U3>9x-A£g 
SSTMU. i(d|(ftU;yij3>9i-AS5 0 0 
-7 0 0*0**6 2~1 0X:/tt<D&&-C8 0 0-110 
0-CSTJO^U^©SST2~4 8 PSW«8TS Jl ifl* 

[0 0 0 9] 

[fpffl] -JKtOx-Art-pttt&^ra^'Jn^H^©* 
•fcfcSiSCtt. K£«to«**&£f::f£gUS<fc 

o. &?fy^>U3>M7©»gw*»¥«»£<fcoe<& 

-r**>-e©^g*^$^JcjS5«rsnc»5. *%w<d& 
a*5iaT»*«fttj«s^ty->'j3>'>x-A*sia 
as* 8 o o - 1 o o o *c t ursta*» sjagflnfft-f a 

<!:. £x-A«BttMI. Sx-Arttffe-BHlcllW 
*fc»lc, 'i7x-A^ffiT«tt7 : W-> l Jn>IS?©4fiK 



ft0B s F8-45 94 5 

4 

fcSx-ASfflttjfitt&^ffl->U 3 >H^CD^T-r< 

icfissjttSBtz/iD. mmmtamtm^tthtbs. l& 

U £x-AgffiT££LfcteTffl->U3>Iit?*<£x 

- a rtgB ic * -ettift-r s 1 5 g«©B*m zm? s & 
^»f»*«ra*©*attft<. sfc- ©saffian 

(0. 5-2 0#) *tfiV»Ht*»jR«Tffl«. IP£*B§© 
Mdtlft^ilVt (DZI) ©J¥Stt*#<&5. £fc 

8oo~ioo o , c©ttH-efiK^KtiBt\ gmwv' 

U 3 >©?©&««****£<, SWPDZlOi^f 
tt*#<fc*. gtjSM&U ^airft^bfc^-C8 0 0 
-lio Ot^TStfJoSft-r**:, aainMrc^sar) 

& *> x - a ft «©»#«f txusii «f am t & 

[0 0 10] 

(a) V>7)MDmffi 

c z ft t? §i±if s n& -> u 3 >n«sffi#a> w»r a nw 

WWJiSftfcH»> 0 ©&©#tt©-> U 3 A** 

ffi^ft: <10 0> 

fiWI!: PS (H-A>htUT#3>* 

SsJn) 

jgti* : filODcm 

#3: *56 2 0/zm 
*0JW»* : 1 . 3-1. 4xi0"/cm' 
(IBASTM) 

mwvimmm: 1. oxio"/cm ! (ibas 

TM) £TF 

(b) gSlR&ffla (K^«fffl®©«A) 

01 (a) ic^-r<fc5iw. 7«:©-t)->^;US'6 0 01CIC 

[ooii] (c) ?82g*fc$aa (ftauniR) 

#C^T, HI (b) (C^-r«fe5lC. 6 tScco-y-^^l-Sr 9 

o o , cfcai«s$nfc«iJ!ia*pic*i^<}fAL. ^e-n^n 

t 2 = l». 2». 3#. 4». 5»Rt/7^«^fL- 
fc. 6aS©^fKT^aL.fc1}->^S;l!l^<^e> 

miau ^ia*Ti![»bfe. c©tuiini^tr«fco^ x- 

A©^fflifi»«W©K3!l#fta«©*«:mi!£S*. ^x- 

[0 0 12] (d) S3SS!*J!ia (S*«fWiK©fiE«) 
*&^T. 01 (c) lC^-r«k^lC, 6tt©-y->^S:S 

ia^6o o"cicunjK$nfc^a*pic^^<#Abfe 

»1 0'C / /»©aSt?#Sb, 9 0 0*CIC^bfct 



-327- 



(4) 



8-45945 



6 



[0 0 13] (e) %9MMft£J:«Kft 

as i a^s©*© i ttco-u->^;ps.ix^ 3 a^s&a u 

x-AglBtCfc^T. K*«fffl«*^^Ufc*«, 
Z|li»52 0//ni 1 t 2 = 7#TDZJlti*-Jl 5 0 nm 
[0 0 14] (f) KXtfiMMfgOfitt 
&-5&&ffrffi#l©£g£iBl£Lfc. bp*>&-v->9mz? 

ic»#-r*tt«s»i'<fc. *-©iig*£0 3i;:^-r. 03 

CUt^SIC^T. ^x-A©Sffi-pttl6iS«ffflSE*<* 



[0 0 15] 

y^yy^y^aiojBjs^i o o o , c£i68ASie5ia& 

fflSSSU ->U3>^x-AlcK0*^4Lfcf5. V 

5 -f > t ff tfti*«tt*»t t& o -r ^ & £*©s«*»a<e 
>^x-a(c i o o o'CKTc^aS'is-rr 

[011 *«M*JfiW®'f > h U > -> y * y y * U > 9 

[0 3] *«9!jMIH|05/U3>9x-AO*PiB»c* 
[04] ®l\ZMfo-rz&X<D<1>hV>i'y99y9 



[01] 




900^x48^18) 



*< c ) 



•» IB 



— 328 — 



(5) 



8-45945 



[02] 




[S3] 




100 200 300 

*> 3 > •> x -/>*ffij&> £ CD* 3 ( * m) 



-329- 



(6) 



5 9 4 



14] 



_ 1200 



1100 
1000 
900 
800 
700 
600 



Kg* 



1150X in ^ 



SKBfc/t 

850«C ki O t 



70TC in N, 



.660*0 In N, 



10 15 20 25 

ft ft a B* H (h) 



30 



rata a i ¥^6^7^290 iwuE^m 

invoke 1 1 miEft®] 

MiEttftM«] SB [02] 
[*jE»*3BB«] 0 2 



-330- 



(7) 



5 9 4 5 




8 



»0 



HfttJB] ¥Efc7*£7E2 5S 

warns. i ] 

MJEttSUSB*] 0 0 0 7 

[0 0 0 7] «T. *5!WS:i¥^f?). =?3>7y)V7,* 
-ft (Czochralski method. fiTFCZSM>5) Ic«fc0 



A£5 0 0~8 0 or<Dlt«W®®-eO. 5~2 0l$mj 



—331- 



^ftfi. afitt»©K*Wta*«£tr5'Uri>tfx--A 
£8 0 0~1 0 0 OtJCftlflftSttfc<Ffc**<Aft*;8r 

soo~i o o oturaa&s-e-fc^ffiTfcJ;^. 7>7 

TiiJ jTT 5 gi&ilStt. 8 0 0"C*«lTtt^x-ArtT 
fc?M5'U3>II[Wfc:£tt*fc&0fc:<<. £x-A 

«8 5 0~9 5 0t:tM. SfcftftBMtfO. 
jd-Ctt^x-AaiHfcfiWStt^W^U^^K?©^! 

-AAV^cDttmnAWtf. «>x-ASfflj5»icfe 

Sfc2 0 JB-KifcSfiUOJM 
©DZJB*»ff&ft-5fc». *fcSBnK:«»+C**«rW 
tt*»jffcftLT*«fc"!MXK*D. CO***©!*** 

U*tt»H*U£<tt*&». SJWIBttO. 5~20# 

i o'C/ / ^a±g)#aii^TaDjft-r^rfc£in^ ->u 

HMfc*iiE2] 
[*tIE***«gfc£J BJS8# 
MiE*MMIB*J 0 0 11 

[0 0 11] (0 $2§MKtffl9 
*1>T. 01 (b) »C^-r«fc^tC, 6tt©-y->7 r JPS9 



ftPI¥8-4 594 5 
t»=l#. 2». 3». 4#. 5#&tf7#&#L 

&. #aagtt» i o o ott/a-cfcofc. 6@gj<pi% 

Tifc&Lfc. COftjaUPjKkfc^O^x-AC^lBifi^M 
«©K£fram©*£*B#;*-tt-, tfx-Apg*fc:B**r 

[#tt*tIE3] 

mmtt&wmzi mm* 

miEM&.m&%] 0012 

BHiE*i8 

CO 0 1 2] (d) ft3ftJKkaa «**rtB*©**) 
S01 (c) iC^-T^^tC, £&fr6 6 0 QTCfcillPjftS 

nfc«naajiFfc*¥<jfAU&a. *5io"c/»©jis 

7MU 9 0 0'C(C^bfci:C5t?t3 = 4 8^RfliH 

MiE*t*ffM£] 
HtjEttft8S«] 0 0 13 

[0 0 13] (e) ^^aa«»C«fc5fiSE 

T-€-©S?ffiffi£fflaLfc«. 3t^SI*«E-C« 

/h * a a ^ssjfttf&jRffifflfc-e * *. B2*>&9i&*>tt 
idle. t 2 = o#. *$ftiMMao»«>'0->:ftl' 
Trtt£xW\«ffl#&*©rtBfc#ttT9-K:»JMrtH 

*««»AsnTv»fc. $fc 1 2 a* la-io 7 iHcfc*. -s 

fcB*. W*DZ»a«M*LT<*Hfc!8*Wfllxfc. t 
^l^TDZllJ^Owm. t2 = 7#TDZEf4ifa 
1 5 0 (imtS^fe. 



(8) 



-332- 



